ZnO-SiO 2 (ZSnc) nanoadsorbent was prepared by sol-gel method in the presenceof SDS as anionic surfactant (10 -3 , 6 x 10 -4 , and 10 -4 mol/l),for removing methylene blue (MB) from wastewater. The papered nanomaterials were characterized by XRD, TEM and surface area analysis. The factors affecting adsorption were thoroughly investigated and optimized. The mechanisms and kinetics of adsorption were explored.
INTRODUCTION
Many countries needed access to clean and safe water for municipal use and other usages [1] . Recently, the scientists are starting to use the nanomaterial in the adsorption process for wastewater treatment. Adsorption considered an effective methodology for the elimination of organic and inorganic pollutants and dyes from wastewater [2] . The Adsorption method affords also majority resilience in the styling of the attempt adsorbent for the intention pollutant as ease and high operational elasticity. MB is used in some medical uses, it can also be vastly used in coloring paper, dyeing cotton, wools, coating for paper stocks, etc. Although MB is few hazardous, it can reason some harmful effects. Sharp exposure to MB will cause altitude heart rate and tissue necrosis in humans Nonetheless, MB can reason eye burns which likely responsible for perpetual infection to eyes of human and animals [2, 3] . ZnO-SiO 2 as example of composite material have utilized in several applications, e.g. to eliminate H 2 S from gas inflow [4] .These physic-chemical properties can modify different techniques like doping and prep ration methods. The preparation method can be modified using a different additive like the surfactant.Surfactant molecules are forming each hydrophilic (water-loving polar) and hydrophobic moieties (water-repelling group) the hydrophobic group containing of aliphatic or aromatichydrocarbon chain.
The hydrophilic group has perhaps ionic or nonionic in nature. Negative charges tote by the solid ionic surfactant particles due to a strong repulsive force for each the particles; raise the solvency of the hydrocarbon chain and hydrophilic group. Surfactantsthat don't dissolve structure micelles,which are spherical aggregates between the ionized and nonionized surfactant particles. These micelles form the cause of an affinity between the hydrocarbons tails appropriate according to van der Waals forces [5] .Structural difference in three surfactants leads to different hydrophobicity and an increase in aggregation number of surfactant molecules in a micelle caused by the decrease in hydro-phobicity [6, 7] results in increasing the number of binding sites and the tendency of MB to attach with nanoparticles.The spectral changed which regard to dye, [8, 9] observed in its the arrival to aggregate surfactants are varying monomers, micelles and dye combinations [10] .This research aims tostudy the effect of (ZSnc) on the physic-chemical properties for removal dye application.
Adsorption experiments
The methylene blue was used as a model dye example in the adsorption experimental. Solution of MB of different concentrations were stirred at room temp was 0.1 gm of the adsorbent (ZSnc) for 2 hr. At several time intervals, the solutions separate utilize a centrifuge at 4500 rpm for 5 min. The residual concentration of MB was anatomized by UV-Vis spectrophotometer. The absorption band of MB was found at a maximum wavelength (λ max ) of 664 nm.
Many of arithmetical models can be utilized to depict experiential data of adsorption isotherms.Namely, isotherm equations, the Langmuir and Freundlich, have characterized to fit the experiential isotherm data of MB adsorption by modified nanoparticles (ZSnc). Furthermore the kinetic experimental data were examined by pseudo first order kinetics, pseudosecondorder kinetics and intra-particle diffusion. As in all equations parameter listed in Table (1) . Freundlich In
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The intra-particle diffusion model 57 Effect of anionic surfactant on mesoporous particles for removal of methylene blue RESULTS AND DISCUSSION 1. Physico-chemical Characterization 1.1. XRD Figure ( 1) shows the XRD pattern of (ZSnc) of unmodified and modified in the presence SDS at 10 -3 mol/l, as a representative example. The unmodified sample characterized with an amorphous structure ( Fig.1 a) (Fig.1b ). These are related to (100), (002), (101), (102), (110) and (103) planes of the ZnO [11] . Therefore, ZSnc interacts with the SDS-bilayer installation and affectstheir packing and degree of ordering. This is due to varying degrees ofpreferred growth orientation along c-axis of the ZnO phase [12, 13] .The Scherrer formula is used to calculate crystalline size. Figure ( 2 a) elucidates the influence of surfactant on aggregation of nanoparticles using TEM images.50% ZSnc unmodified evident high aggregation of particles as appeared in Fig  2(b) . However, SDS(10 -3 mol/l) has a low aggregation hybrid morphologies (spherical, nano sheets) particles with mean diameter 6nm.The low aggregation behavior in case modified samples due to space steric effect, which produced by the organic groups located on the surface of adsorbant decrease the agglomeration of silica [14] . 
TEM

Surface area measurements
The nitrogen adsorption/desorption isotherms was given in Figure (3a) . All prepared samples exhibited type IV isotherm, which is the typical adsorption profile for mesostructure [15] . The pore size distribution obtained from the desorption branch of the isothermsis elucidated inFigure (3b).The textural properties, including specific surface area (S BET ), monolayer volume (V m ), total pore volume (V P ), mean pore diameter derived from the N 2 adsorption/desorption isotherms and pore size distributions of all binary oxides are summarized in Table ( 2).
Table2. Surface area and pore size distribution analysis of (ZSnc) pure nanoparticle and modified with 10 -3 % mol/l SDS.
The addition SDS leads to decrease the S BET value of ZSnc (Table 2 ).V m and V p are conversant with the behavior of (S BET ).The pore size distribution curves of unmodified and modified ZSnc show a relatively narrow distribution in mesopores range with an average pore diameter of 2.1 nm and 3.2 nm, respectively. The highest pore diameter is found in SDS modified nanoparticles and this result is compatible with (S BET ) so. The surface modifications provided newly available sites for MB adsorption. The surface modifications caused ruptures on nanoparticles, and opened new possible paths for the influent flow, thus reaching new places for adsorption. The nano-particles porosity was changed, therefore, the influent flow pattern and the mass transfer rate were modified. 
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reached after 20 min from starting reaction. After that, the removal of dye was increased slowly due to particle aggregation resulting from high adsorbent mass [16] . The high are removal in case in modified samples was attributed to morphological, surface and low aggregations parameter. 
Langmuir isotherm.
The Langmuir adsorption isotherm was progressed to elucidate the adsorption of gas on the solid surface. The Langmuir equation was listed in Table ( 1) . It evidences that the presence of monolayer as well the surface is strongly homogeneous [17] , whereas, Q max is a constant indicates to adsorption capacity (mg/g) and b is Langmuir constant associated to energy of adsorption ( Table 3 ). The fundamental chartered of Langmuir isotherm can be evident by dimensionless separation factor, separation factor, the value R L indicates whether the isotherm is unfavorable (R L >1), linear (R L =1), favorable (0<R L <1) or irreversible (R L =0) [18] . Langmuir was adsorption isotherms for MB adsorption in Figure (5a) .
Freundlich isotherm.
It is an ultimate trendy model for a single solute system,depends on the apportionment of solute between an aqueous phase and solid phase at the stable [19] . Freundlich model depicts the adsorption within limited range only.Freundlich equation was listed in Table1;'n' values are among 1 and10 that represent suitable adsorption [16] . Freundlich isotherms adsorption for (MB) viewed as in Figure (5b) . 
Analysis of isotherm results.
The analytical adsorption parameters and correlationcoefficients R 2 calculated from isotherm equations Langmuir and Freundlich using different adsorbate were collected (Table 3 ). It can be seen that models provided a good fit (Fig. 5) .The correlationcoefficients calculated for the Langmuir equation fitting are similar to than the ones obtained in the case Freundlich equation. However that Langmuir describes better the experimental system. This is due to the experimental data reaches a saturation plateau at high C e . This saturation tendency is not included in Freundlich model. Hence, it indicates that the surface area of the adsorbent is carried by the monolayer of the adsorbate. The R L value obtained from Langmuir isotherm was 0.6 for modified.This is indicating a favorable adsorption. A value of 1/n below one indicates poor adsorption for Freundlich isotherm. Over and above,the value of slope equal to 1/n don't equal to the value of intercept log k.
AdsorptionKinetics
The kinetics of adsorption of methylene blue on 50% ZSnc prepared in the presence different SDS concentration has been evaluated. The experimental data were examined by pseudo-firstorder kinetics, pseudo-secondorder kinetics and intra-particle diffusion to understand the dynamics of adsorption process Table (4) .All kinetics of adsorption equations were listed in Table (1).
Pseudo-first ordermodel
The pseudo-firstorder kinetic model Known as the Lagergren kinetic equation is widely utilized to understand the kinetic behavior of the system [20] . Whereas q e and q t are the amounts of dye adsorbed at equilibrium at time t (mgg -1 ), k 1 is the pseudo first order rate constant (min -1 ), as in Fig. 6a and Table (4).
Pseudo-second ordermodel
The pseudo-secondorder model is based on the presumption that the rate limiting step perhaps chemisorption that involves valence forces through sharing or electron exchange with in the adsorbent and the adsorbate [21] .Whereas q t and q e are the amount of dye adsorbed at equilibrium at time t. The equipoise rate constant of pseudo-second order model (k 2 )g/mol.min, as in Figure (6b) and Table (4).
Intra-particle DiffusionModel
The evaluation of the diffusion mechanism is not conceivable from pseudo first order and second order kinetic mode [22] . The intra-particle diffusion model means that the plot of q t versus t 1/2 should be linear, as in Fig 6d. Otherwise, the intra-particle diffusion is the controlling step if the lines pass by the origin otherwise some degree of boundary layer control exists then theextent of the thickness of boundary layer can be known from the values 61 Effect of anionic surfactant on mesoporous particles for removal of methylene blue of intercept. The larger the value of intercept is, the greater the effect of boundary layer can be [23] . Where kpis the intra-particle rate constant (gmol -1 .min 1/2 ) and C is the intercept. 
Analysis of Kinetic results
The first order models, the experimental q e values did not agree with the calculated ones, obtained from the linear plots (Table 4 ). This is indicating that the first order model does not reproduce the adsorption kinetics of MB on the modified adsorbate. Thecorrelation coefficients for the pseudo second order are close to 1.0 for MB. The pseudo-secondorder model is more likely to predict the behavior over the whole experimental range of adsorption. The calculated q e values fit quite well with the experimental data.The pseudo first order kinetic curves do not fit with the experimental data in case of intra-particle diffusionmodel.Other processes may also control the adsorption process, as the lines do not pass through the origin and all the processes may occur simultaneously.
